ABSTRACT Introduction: Antiretroviral therapy (ART) has been used to treat large numbers of patients living with human immunodefi ciency virus (HIV) infection. Lipid disorders are often observed in these patients, and include elevations in total cholesterol (TC) and triglycerides (TG). Methods: A cross-sectional study was performed using 333 patient records from the Regional Hospital of São José Doutor Homero de Miranda Gomes (HRSJHMG). The study population consisted of patients with HIV who were under medical follow up, either on or off drug treatment. The data were entered into Excel and exported to SPSS 16.0 for analysis using chi-square testing. We used prevalence ratios as the measure of association. Results: Lipid abnormalities were observed in 78.9% of individuals who received ART. Of the 308 subjects on ART, 59.1%, 41.9%, and 33.1% had TG, TC and low-density lipoprotein (LDL) abnormalities, respectively. The prevalence of LDL changes was 2.57-fold higher in individuals who had been using ART for more than 12 months, compared to those using ART for 6 to 12 months. Conclusions: HIV patients showed a signifi cant increase in the association between TC and TG levels and the use of ART. In particular, changes in TC, LDL and TG were greater in individuals who had received ART for over more than 12 months.
INTRODUCTION
Antiretroviral therapy (ART) has been used to treat large numbers of patients living with human immunodefi ciency virus (HIV) infection worldwide. This therapy is effective at decreasing the morbidity and mortality caused by the virus and improves the quality of life of treated individuals [1] [2] [3] [4] . The development of new drugs has led to restoration of the immune system and suppression of viral replication in HIV patients, which has brought new perspectives to the treatment of a disease that had previously displayed a rapid and fatal course [5] [6] [7] .
However, ART-treated patients show abnormalities in body fat distribution, insulin resistance and an increased risk of cardiovascular disease, such as stroke and coronary artery disease 6, 7 . In addition, lipid disorders are often observed in people living with HIV, and include elevations in total cholesterol (TC) and triglycerides (TG) and reduced levels of high-density lipoprotein (HDL) 8 .
Studies have reported a high prevalence of metabolic syndrome (MS) in HIV-infected patients receiving ART 3, 9, 10 . Other studies have shown an increased prevalence of MS among HIV-positive patients, although this rate was not higher than that among HIV-negative individuals 11, 12 . Thus, some controversy exists with respect to metabolic changes in HIVpositive patients. Studies have likely shown confl icting results because they are limited by factors such as study design, patient selection, statistical analysis, relatively low event rates, and incomplete ascertainment of cases 5, 13 .
If it were known whether these metabolic disorders occur due to ART or as a direct effect of the virus in the body, and if we could determine the specifi c factors associated with changes in the lipid profi le, it would then be possible to select adequate care and treatment for HIV-positive patients, either with the use of drugs or through lifestyle changes. Furthermore, it is important to compare potential increases in the lipid profi le of HIV patients to other populations previously studied in other cities and regions. Through the analysis of patient history, lipid profi le and duration of treatment, this study sought to compare patients on or off ART and analytically address the factors associated with lipid changes in the HIV-positive population. which is located in São José, State of Santa Catarina. The data were obtained from a total of 649 medical records of individuals with HIV treated at HRSJHMG. The study population consisted of 333 patients who were under medical follow up and were either on or off drug treatment. All patients above the age of 18 years were included in the study from the moment they started clinical follow up. The following medical records were excluded: those for diabetic patients; patients who started ART less than six months earlier; those who underwent treatment with lipid-lowering agents; and records that were illegible or lacked data needed for the study. The selected charts were divided into three groups: patients on ART for more than 6 months and less than 12 months; patients on ART for more than 12 months and patients who did not use ART.
METHODS
For records with two or more lipid profi le test measurements, the mean levels of TC, TG, HDL and low-density lipoprotein (LDL) were calculated. For patients who received ART, we calculated the average lipid profi le results obtained after the beginning of treatment. The calculation for LDL was based on the Friedewald formula, LDL = TC -HDL -(TG/5), except in patients with TG levels above 400mg/dL.
The classifi cation of lipid profi le results (TC, TG, HDL and LDL) as normal or abnormal was based on the guidelines of the Adult Treatment Panel III 14 . The data were collected using an instrument specifi cally developed for this study, which addressed issues related to ART, laboratory data related to lipid profi le and demographic variables.
All data were entered in Excel and exported to Statistical Package for the Social Sciences (SPSS) 16.0. In the bivariate analysis, the chi-square test (χ 2 ) was applied, with a signifi cance level of 5%. Prevalence ratios (PR) were used as the measure of association, and the 95% confi dence interval (95% CI) was estimated.
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The results were obtained from a total of 649 medical records of individuals with HIV treated at HRSJHMG. Of these, 333 records were included in the study.
The demographic characteristics of the study population are shown in Table 1 . It was found that 51.7% of the HIV patients were male and the age of the individuals included in the study ranged from 18 to 74 years, with an average of 43.3 years. The age ranges with the highest rates of HIV positivity were 31-40 years and 41-50 years (33.9% and 32.4%, respectively). The prevalence of lipid abnormalities in HIV patients is shown in Table 2 . In the study population, 77.2% of subjects showed lipid abnormalities, and of these, 34.5% showed alterations in two lipid levels.
The association between the use/duration of ART and lipid changes, including the levels of TG, TC and LDL are shown in Table 3 . Of the 333 charts, 92.5% of subjects received antiretroviral therapy and 77.8% had been on treatment for over 12 months.
Lipid abnormalities were observed in 78.9% of individuals who used ART and 82.2% of those patients had been on treatment for over 12 months. The prevalence of a lipid change was 1.26 times higher in individuals who used ART compared to those off therapy.
Of the 308 subjects on ART, 59.1% showed TG abnormalities. In the analysis of time on ART, it was noted that the prevalence of abnormal TG was 2.67 times higher in individuals who used ART for more than 12 months, compared to those who did not use ART. For the association between the duration of ART use and elevated HDL levels, it was found that 38.6% of subjects on ART had abnormal HDL levels. Regarding the duration of ART, we observed that in individuals on treatment for over 12 months, there was a lower rate of change in the HDL level (39.4%) when compared to individuals who did not use HIV drugs (44%). However, there was no statistical signifi cance between the analyzed variables.
In total, 41.9% of subjects on ART demonstrated alterations in TC (p = 0.032). The prevalence of TC changes was 2.33 fold higher in individuals who had been using ART for more than 12 months, compared to those off ART.
Regarding LDL levels, individuals who used ART showed a 33.1% change. The prevalence of an altered LDL level was 2.57-fold higher in individuals who had been using ART for more than 12 months, compared to those using ART between 6 and 12 months.
DISCUSSION
One strength of this study was that it was conducted in a referral center for HIV care. On the other hand, there were limitations that were beyond our control. For instance, the lipid profi le of patients who were not on ART was not requested in most cases, generating a reduced sample that prevented the formation of a more signifi cant group, that would have allowed for a more discriminative and comparative statistical analysis.
In terms of the demographic characteristics of the population, there was a slightly higher prevalence of males with HIV. The mean age of the subjects included in the study was 43.3 years, similar to values reported in the literature 1, 3, 7, 8, [15] [16] [17] [18] .
The results of this study reinforce the notion that ART is associated with lipid profi le changes in patients with HIV 8, 15, [17] [18] [19] [20] . Because ART regimens lead to changes in the lipid profi le of HIV patients, there is controversy as to how to determine the best drug regimen in regards to the patient`s metabolic profi le.
Among the study population, the majority of patients showed lipid changes, and of these, approximately one third of patients showed alterations in two lipid measurements. Among individuals who received ART, 78.9% showed lipid profi le abnormalities. Similarly, Calza et al. 21 reported that dyslipidemia was detected in up to 70-80% of HIV-infected individuals on ART, and such changes may be associated with different types of treatment regimens adopted.
The frequency of lipid abnormalities in this study may be explained by the fact that all patients using lipid lowering drugs were excluded from the study, which allowed for a more accurate representation of the data. Other reasons that may result in greater lipid changes include aging, increased body mass index, smoking and the direct effect of HIV infection.
Several studies have provided evidence for the role of ART in the development of metabolic disorders, specifi cally demonstrating a greater prevalence of hypercholesterolemia and hypertriglyceridemia in patients receiving ART 9, [15] [16] [17] [18] 20, 21 .
In the present study, most HIV patients showed statistically signifi cant increases in the association between TC and TG and the use of ART. This association was not found when HDL was examined. Similarly, Araújo et al. 15 found an association between elevated levels of TG and TC and the use of ART, but no association with HDL.
Although viral load was not part of the analysis in this study, one possible explanation for the fi nding of higher HDL levels in patients on ART is that they could have a lower viral load, leading to a diminished infl ammatory response 1 .
Differences reported in the literature related to the association between ART and changes in the lipid profi le, may be attributed to diet, sex, age, physical activity, type and/or duration of ART, as well as differences in the methodology used and the characteristics of each study population.
When examining the association between duration of ART use and the development of lipid abnormalities in the study population, it was observed that the prevalence of abnormalities in TC and TG was greater in patients who had received ART for more than 12 months compared to those not on treatment.
Previous studies have shown that individuals with MS had a longer period of ART 9, 22, 23 . On the other hand, Mondy et al. 12 found no statistical association between use/duration of ART and dyslipidemia. This difference could be explained by patients on ART who also received treatment with lipid-lowering drugs.
This study demonstrated that the prevalence of lipid abnormalities in HIV patients tends to increase according to the duration of ART. Therefore, individuals on ART may have a higher risk of developing cardiovascular disease and atherosclerosis compared to the general population and patients off treatment.
However, the pathophysiological mechanism for such metabolic changes has not been fully established 24 and prospective studies with longer follow-up periods will provide additional data on the metabolic consequences of ART.
To prevent or lessen the impact of dyslipidemia on the health of individuals with HIV, potential treatment approaches include the switch to of highly active antiretroviral therapy (HAART), prescription of lipid-lowering drugs and/or modifi cation of lifestyle, such as increased physical activity, weight reduction, and decreased smoking and alcohol consumption.
Most of the HIV patients included in this study showed lipid alterations, with approximately one third of these patients showing alterations in two lipid parameters. The HIV patients in our study also demonstrated a statistically signifi cant increase in the association between TC and TG levels and the use of ART. Furthermore, regarding the association between the duration of ART and the development of lipid abnormalities, it was observed that the prevalence of abnormalities in TC, LDL and TG was greater in patients who had received ART for more than 12 months when compared to those not on treatment.
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